Background: About 70% of Japanese children with severe motor and intellectual disabilities (SMID) live at home, and the number is increasing. Family members have an enormous burden of daily physical care for these children. A top priority is to understand quality of life (QoL), family function, and family empowerment to effectively support these families. We aimed to assess current living situations of families with a SMID child, and to reveal the relationships between QoL, family function, and family empowerment. Methods: Sixty-five family members from 34 families with a SMID child participated in this study. We assessed 5 parameters using the Japanese versions * Corresponding author. 
Introduction
In Japan, about 70% of 36,650 children with severe motor and intellectual disabilities (SMID) are living at home, and the number of families who home rear children with SMID is increasing [1] - [3] . The family members, especially caregivers, experience immense stress. Studies reported that care at home is less stressful for children with SMID compared to care at other places [4] . Other studies reported disadvantages that affect the family such as chronic fatigue, worries about the future, and stress of siblings [5] .
Research about the quality of life (QoL) of family members and the effects on the family system of children with SMID is limited. Needham et al. [6] focused on the adaptive behavior of individuals with mucopolysaccharidosis type II (MPS II), and the impact of MPS II on QoL of the family members and the family system. Their results from the Peds QL Family Impact Module indicated that families of patients with MPS II experienced a lower overall health-related quality of life and lower overall family functioning (including lower emotional and cognitive functioning) than those families with children who had chronic illnesses but resided in inpatient settings.
The concept of empowerment was used extensively in the field of health and social welfare from the 1980s in the United States and 1990s in the United Kingdom [7] [8] . The meaning of empowerment is summarized as follows: the families with disabilities can independently control their own lives, and the process that allows them to control their own lives. Koren et al. [9] suggested the conceptual framework of empowerment for a family rearing a child with disabilities in the community and developed the "Family Empowerment Scale" (FES).
In 1999, the concept of empowerment was presented in the Japanese guidelines (Disabled Persons' Fundamental Law), which address service and care for people with disabilities. The attitude of "family as a whole" became widely used for children with disabilities and their families and the conditions for guaranteeing their QoL have been facilitated.
Among people with disabilities, families have a role in giving medical care. This is particularly true for families with a child with SMID [10] . Miura et al. [11] reported that many children undergo tracheostomy at the age of 1 to 4 years in Japan and that family members are likely to experience anxiety, fatigue and stress.
For these families, we should focus on QoL, stress of family members, the impact on their daily lives and family empowerment. In order to improve QoL, we must understand these relationships and consider how to support the families and approach these issues. To our knowledge, there has been no research that has investigated the relationships between QoL, characteristics, factors of daily life (e.g., burden of care for SMID children), subjective family function, and family empowerment, for families with children who have SMID.
In this study, we investigated the relationships between QoL, subjective reports of family function, and family empowerment. We also aimed to identify interventions and clinical implications in order to, "Care for families with children who have SMID, as a whole".
The aims of this study were to assess the current living situations of family members living with a child with SMID and to clarify relationships between QoL, family function, and family empowerment.
Methods

Participants
Thirty-four families with a child with SMID were included in the study; 25 were nuclear families. The family members included in this study were the primary caregivers, their spouses, and siblings aged 12 years or older; however, if there was more than one sibling, the primary caregiver chose one sibling to participate and provide responses (non-mandatory).In this study, we defined a primary caregiver is the one who takes a role of home care of a child with SMID in a family members live together. The total number of participants was 65, including 54 parents (34 mothers and 20 fathers) and 11 siblings (12 -19 years old). The mean age of the children with SMID was 10.4 ± 5.03 years old (range 3 -22 years old); there were 17 girls and 16 boys. The mean age of parents was 41.5 ± 6.16 years old (range 30 -61 years old).For the children with SMID, 24 had 1 -3 siblings and 10 had no siblings. All families lived in the capital region and all of the children with SMID had a physical disability certificate with grade 1 or 2 of the Ohshima classification [12] . The diagnoses and required medical care for the children are shown in Table 1 . Twenty-two needed more than one type of medical care and 12 did not require any medical care. Eight types of necessary medical care were reported by the caregivers. Suctioning was the most frequently required type of care (20 SMID children), the next was tubal feeding (16) , and respiratory management (10) ( Table 1) . The primary caregivers were the mothers in all but one family. After home care of the SMID child was started, one mother changed places with the father and worked as the income provider while the father took care of their children at home. Ages of the primary caregivers ranged from 30 to 53 years old.
Procedure
All families were using the services of home visit nursing stations, pediatric welfare centers, medical care centers, day care centers or university hospital. The participants were recruited by physicians or researchers in each facility, at the time they come for regular clinical visits. Although we tried to gather the participants as many as possible, 65 families participated in this study because of limited period and institutions in three prefectures. For each family a researcher explained the details of the study to those who agreed to participate. The period of data collection was from September 2013 to August 2014.
Measures
The investigation consisted of: 1) attributes of the SMID child, each family member, and the whole family, 2) the primary caregiver's burden of caring for the SMID child, 3) each family member's concerns, anxieties, and needs for support, and 4) the score of each scale: QoL, family function, and family empowerment.
The attributes included diagnosis, age, gender, residential area, medical care required by the SMID child, personal distress, and distress related to caring for a child with SMID, degree of cooperation within and outside of the family and the number of family members/siblings. Next, we asked the primary caregiver and each family member to describe their perceptions of the burden of caring for the child with SMID, and their concerns, anxieties, and need for support. For assessing QoL, family function, family empowerment; we used the 5 scales described below.
The World Health Organization Quality of Life 26 (WHOQOL26) assessment was used to assess the QoL of family members over 18 years old. The World Health Organization (WHO) defines Qol as "An individuals' perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns". The WHOQOL Group [13] developed the WHOQOL100 and the WHOQOL26 is a shortened form of the WHOQOL100. A Japanese version of the WHOQOL26 was developed [14] . This scale is not used to assess presence or absence of disease; the purpose of the scale is to assess a person's subjective well-being and quality of life. The scale includes 24 items for physical health, psychological state, social relationships, environment, and 2 items for total QoL. To assess QoL for siblings under 18 years old, we used the Kinder Lebensqualitats Fragebogen (KINDL®). It was developed in Germany, and reliability and validity have been confirmed in Japan [15] - [17] . This scale hasFamily function was assessed by using the Family Assessment Device (FAD) and the Family Adaptability and Cohesion Evaluation Scale (FACES). The FAD is used to evaluate total family function [18] . It has 60 items that are divided into 7 subscales; Problem Solving (PS), Communication (CM), Role (RL), Affective Reaction (AR), Affective Intervention (AI), Behavioral Control (BC), and General Function (GF). A Japanese version of FAD was developed, and reliability and validity were confirmed by Saeki [19] . A higher score means lower family function. Furthermore, primary caregivers were asked to complete the FACESKG-IV to assess family functioning [20] . This scale includes 2 concepts for analysis: Adaptability and Cohesion. Adaptability is the ability of the family to adapt to various stressors. Cohesion is the emotional bond that family members have with each other [20] . This scale is based on equally-appearing intervals; predictable reliability was evaluated by using the coefficient of determination R 2 0.599 -0.600 [20] . Family empowerment was assessed by using the Family Empowerment Scale (FES). The FES has 34 items that utilize a 5-point Likert scale. There are 3 subscales; Family, Service System, and Social Politics [9] . The primary caregiver was asked to complete the FES. A higher score means higher family empowerment.
The primary caregivers answered all scales except KINDL. Spouses were asked to complete WHOQOL26 and FAD. Siblings were asked to complete KINDL and FAD.
Data Analysis
Questionnaires were included in the analysis if 90% or more of the questions were completed, and excluded if even one of our main outcomes was not completed; QoL, Family Function, or Family Empowerment. There was no one filled out a questionnaire incompletely. For clarity of descriptive contents of family members' concerns, anxieties, and needs for support, we separated the parents' responses from the siblings' responses. Content analysis [21] was conducted on the parents' data according to the following procedure. Three categories emerged from analysis of the parents' data, and meanings of subcategories for each category were determined. Meanings in each category and subcategories were checked. If there were several similar comments, we selected the most comprehensible comment to display in Table 2 . We described some particular findings for the siblings' data but their data were not saturated and specific categories did not emerge.
Means, standard deviations, and response weighting were calculated for each variable for the descriptive statistics. We used Spearman rank-correlation coefficients to evaluate for continuous variables to reveal the relationships between each scale and subscales. After that, we conducted multiple linear regression analysis. By stepwise selection, we set QoL as the objective variable and 15 factors were used as the explanatory variables. For assessing family function from multiple perspectives, we used the Personal FAD scores and the Family FAD scores. Personal FAD scores measured how each family member perceived family function. Furthermore, Family FAD scores were the mean scores within the same family, which means that the scores reflected overall family functions within a single family. We excluded some explanatory variables if there was any multicollinearity.
A statistical analysis package, PASW statistics 18.0 for Mac (SPSS Japan Inc.), was used for analysis. The significance level was set at p = 0.05.
Ethical Considerations
Verbal and written consent were obtained from all participants. Ethical considerations included: 1) subjects' cooperation in the survey was fully voluntary; 2) subjects were assured that refusal to participate would not result in any disadvantages or any changes to the medical care or treatment of the child; 3) subjects were informed that consent to cooperate could be withdrawn at any time during the study; and 4) subjects were assured that privacy would be strictly protected when the study results were published. The study was conducted with the approval of the medical ethics review board of the University of Tsukuba (No. 1004).
Results
Primary Caregiver's Burden Caring for a Child with SMID
Twenty-eight primary caregivers suffered from physical or mental health problems. Some had unresolved problems which were physically conspicuous, for example, pain in the wrist, knee or lower back; high blood pressure; or an irregular menstrual cycle caused by hormone imbalance. Others had problems that involved various aspects of life. There were cases where the primary caregivers had some social conflicts, for example, caring for and raising a child with SMID proved to be incompatible with fulltime employment. The needs of siblings were sometimes neglected, for example, the caregiver frequently missed the siblings' school events. Caregivers also experienced anxiety about their own health and physical condition. Primary caregivers reported that there were some burdens associated with the care of the SMID child. Children with SMID can have irregular sleep patterns and caregivers reported difficulties with coping when the child's condition was bad. One mother wrote, "I have difficulty holding him in the correct position for his tubal feedings. In past few months he has not grown because he vomits when I give him tubal feeding." Caregivers also reported difficulties caused by their SMID child's growth, such as weight gain; which was particularly burdensome during bathing and increased the risk of decubitus.
Family Members' Concerns, Anxieties, and Needs for Support
On the descriptive section, parents clearly and concretely wrote about various concerns, anxieties, and needs for support. Their descriptions were placed into subcategories ( Table 2) .
We divided descriptions of their concerns into 5 subcategories; SMID child's symptoms, parents' work, facilities, social activity, and siblings. One primary caregiver wrote the following about her child's symptoms, "I'm concerned that new symptoms might emerge as she grows and develops. Last year, she had a kidney stone and bloody urine for over 6 months. There was nothing that eased my concern about this problem."
We divided parents' descriptions of their anxieties into 5 subcategories; SMID child's life, insufficient support, finances, parents' health, and siblings. Many parents had similar comments about their children's life, such as, "I have anxiety about her life after she graduates from the special school" and "I can't imagine the future after she graduates from the special school."
We found 7 subcategories related to the need for support; support in facilities, visiting services, coordination, support to allow caregivers to pursue personal goals, advising, support for siblings, and financial support. Most parents wrote about the need for support in facilities, such as, "I hope that there is a facility that can provide hospitable care for my child," "I need a service that can provide care for my child after school and during long school vacations," and "I want facilities that provide convenient respite care services."
Siblings wrote less than their parents because they did not perform as much of the care for the SMID child as their parents did. But one sibling, who was 14 years old, wrote about his anxieties, "I have to choose my career with one point in mind, and that's to be able to continue caring for her (the SMID child)." Another boy, 12 years old, wrote, "After my parents die, I'm worried about whether or not we (siblings) can take care of him (the SMID child)."
The Scores of QoL, Family Function, and Family Empowerment
The Scores of QoL Were Measured by Using WHOQOL and KINDL
All parents and 2 siblings over 18 years old answered the WHOQOL (n = 56). The mean scores of each subscale are shown in Table 3 . The mean of the total score was 3.28. The national average in Japan is 3.29 [14] .
Siblings under 18 years old answered the KINDL (n = 9). The mean of the total score was 77.2. The mean scores of each subscale are shown in Table 3 . 
The Scores of Family Function Were Measured by Using the FAD and FACESKG-IV
All participants in this study answered the FAD (n = 65). The total mean score was 1.97. This scale was calculated by using each subscale and the mean scores of each are shown in Table 3 . All primary caregivers answered the FACESKG-IV (n = 34). The total mean score of Adaptability was −1.31 ± 2.57, and Cohesion was 3.38 ± 3.2 ( Table 3) . Adaptability score was correlated with the WHOQOL score and it had significant negative correlation with the Family FAD score (r = 0.459, r = −0.476, p < 0.05).
The Scores of Family Empowerment Were Measured by Using the FES
All primary caregivers answered the FES (n = 34). The mean of the total score was 113.6. For subscales shown in Table 3 ; family score was 41.3, service system score was 43.2, and social politics score was 29.1.
The Related Factors of QoL
There were significant negative correlations between the mean WHOQOL scores and the mean Personal FAD scores and the Family FAD scores (r = −0.576, r = −0.523, p < 0.001). There were also significant relationships between the scores of family empowerment subscale of the FES and the score of social relationships and environment of the WHOQOL (r = 0.475, r = 0.453, p < 0.001).
Multiple regression analysis was performed using the score of WHOQOL as an objective variable because there were fewer KINDL scores. Table 4 shows 15 factors, such as characteristics and other possible relevant factors that were used as explanatory variables. Lower Family FAD scores (standard partial regression coefficient [sb] = −0.61, p < 0.01) and greater age of participants (sb = 0.495, p < 0.01) were correlated with higher WHOQOL scores (F = 15.208, p < 0.01) as shown in Table 4 . 
Discussion
Over 80% of the primary caregivers suffered from physical or mental health problems, and they reported that the burdens associated with the care of their child with SMID. We extracted 5 subcategories of concerns, 5 of anxieties, and 7 of need for support in their daily life. Siblings wrote these descriptions less than their parents, however some of them reported their future anxiety such as caring a child with SMID after their parents died. Our new finding was that the higher age and the higher family function contribute better QoL of primary caregivers and their spouses.
Living Conditions of Families with Children with SMID
In Japan, 60% of families are considered nuclear families [22] . In our study of families with children with SMID, there were 25 nuclear families and 9 extended families for a total of 34 families. We had predicted that the proportion of extended families would account for a substantial number in our study because the care burden of a child with SMID is enormous for a nuclear family.
Twenty-two children with SMID in our study needed more than one type of medical care. There were 8 different types of care that were needed; suctioning, tubal feeding, and respiratory management were the most frequent types. Previous research found that providing medical care is physically and psychologically taxing for primary caregivers [5] . In the current study, we revealed that over 80% of primary caregivers suffered from physical and mental health problems such as pain in joints (e.g., wrist, knee, and lower back), high blood pressure, and irregular menstrual cycle caused by hormone imbalance. Caregivers reported dealing with irregular sleep patterns of SMID children, periodic episodes of bad conditions for children, and weight gain of children that created problems with bathing and increased the risk of decubitus. Nurses and other medical care staff should understand these problems and be prepared to offer assistance.
For various problems in life, we found that social circumstances created conflicts for some families. For example, caring for and raising a child with SMID was incompatible with work schedules. Caregivers also frequently missed siblings' school events. We must assess the problems that disrupt family life and implement appropriate interventions, such as linking families to local support services.
The present study showed that the family members' concerns were divided into 5 subcategories, anxieties into 5 subcategories, and needs for support into 7 subcategories. In comparing the literature to the actual living situations of families caring for children with SMID at home [23] , similar results were found. There were daily life issues such as "caregiver exhaustion," "psychological problems of siblings," "insufficient service systems and difficulties with use of services," "social isolation (intra/extra)," and "fear of not being able to continue child rearing." For families who decide to continue rearing their children with SMID at home, our results indicate that the establishment of new service systems and the promotion of family empowerment are absolutely essential. Comprehensive assessment and support for families with children with SMID are also important.
The Scores of QoL, Family Function, and Family Empowerment
The mean score of WHOQOL was lower than the national average for Japanese people [14] . The mean scores of physical health and psychological state were also lower than the national average. On the other hand, the mean scores of social relationships and environment were both higher than the national averages. We suspect that these results could be related to the enormous burden of caring for children with SMID. In particular, partial sleep deprivation is stressful for caregivers. In order to reduce these burdens or compensate for the negative effects of these issues, parents may develop closer social relationships (e.g., mothers share some information by using social networking or special school, etc.), and adapt their surroundings to get help from others (e.g., utilization of home visit nursing care and negotiation with helpers or personnel of their local welfare division). This type of positive adaptive behavior could explain the higher mean scores of social relationships and environment of their QoL scores. In addition, the families with children with SMID may develop closer relationships with social service agencies and other supportive social environments that start from the birth of their children. Parents may tend to seek social solutions when they encounter problems related to their child's health or welfare. This may have contributed to the higher mean scores of social relationships and environment. In Japan, even healthy infants receive constructive intervention, such as routine health examinations. Children with SMID (0.06% of the population), among others, receive additional interventions.
This was the first study that used KINDL to investigate the QoL of siblings of children with SMID in Japan. The mean KINDL scores of junior high school students (ages from 13 to 15 years old) in previous studies was 60.9 among healthy children [16] , 71.8 for children who had cancer [24] , and 60.3 to 66.6 for children who had asthma [25] . Compared with these mean scores, the QoL scores of siblings of children with SMID were higher. We hypothesize that parents are more likely to encourage siblings to get physically involved in the care of the children with SMID, compared to families with children with other developmental disabilities. Furthermore, siblings have "a place of my own" within the family because children with SMID have less spontaneous involvement compared to children with other disabilities. The siblings' responses suggest that siblings recognized their own role in the family, for example, "I am a necessary person in my family," which would contribute to self-esteem. Siblings showed an ability to evaluate their personal physical health conditions; but their estimates may have been higher because of familiarity with the SMID child's condition. Data from interviews suggests that siblings have good communication and emotional engagement with the family. For these reasons, siblings regarded their QoL as being higher. In our study there were only 9 siblings under 18 years old, so research with larger samples should be conducted in the future.
Participants in the present study had lower scores for 5 subscales of FAD; PS, RL, AR, AI, BC, compared with the scores reported by Saeki [19] . A lower score means higher family function; thus the 5 subscale scores indicated that family functions were better among families with children who have SMID. Among previous studies that used FAD, there is no study that targeted families with children with SMID. Family functions in this study were higher than previous studies. These findings may be related to the characteristics of the children with SMID and the developmental stage of the family. Even after children with SMID reach puberty, for better or worse, their families must perform the initial developmental task of the family which is to take care of and rear the children. So cohesiveness, recognition of roles, and open communication would help to maintain a high level of family function. Epstein [18] suggested that individual aspects of family function cannot be separated from each other, and that one function influences other functions. Therefore we should support the families with children who have SMID by promoting their strengths, so that total family function will be improved.
From the results of the FACESKG-IV, the scores of Adaptability were significantly correlated with the WHOQOL scores and the Family FAD scores. It appeared that individuals, who reported adaptability of family, also recognize that their QoL and family function were high. Recently, the concept of adaptability has gathered attention as the outcome of parenting and family intervention [26] . We advocate that adaptability should be assessed when we observe, intervene, and support individual family members and the family as a whole.
With regards to family empowerment, FES scores in Japan were significantly lower than those of previous studies conducted overseas [9] [27] [28] . In this study of families with children with SMID, all scores of FES subscales were higher than those of the previous studies conducted with families rearing children with developmental disorders in Japan [27] [29] [30] .
As described above, family empowerment was high as observed in the subscale scores. Potential reasons for these findings could be related to the interfamilial relationships that were enhanced because of the needs of the child with SMID. Stronger bonds could be formed as the family works together to provide physical care for the SMID child. Higher family empowerment may be interpreted as stronger affective bonds within the family. This is demonstrated more clearly when we compare the families with children with SMID to families with children who have developmental disabilities.
Furthermore there was a significantly weak correlation between "family" of the FES and the psychological state of the WHOQOL (r = 0.373, p < 0.05). Having a greater sense of control and competence in their ability to assess and manage the SMID child's condition and problems of daily life may contribute to higher levels of family empowerment. "Service system" scores of FES were high because families with a child with SMID needed to develop close social relationships in order to continue life at home. Also "social politics" scores of FES were high. This score might be high because families had no choice but to cooperate with the city welfare division and to depend on the benefits package.
The Related Factors of QoL
From the findings of multiple regression analysis, QoL scores of participants were significantly correlated with participants' age and family FAD scores.
The older the age of participants and the higher QoL scores meant increased confidence and increased expe-rience in managing the condition of the SMID child. For our participants, the extra confidence and experience probably contributed to feelings of control over life and circumstances. This consideration is supported by the facts that: 76% of children with SMID have congenital disabilities that manifest within one year after birth; at the time of the data collection, the mean age of the children was 10.4 ± 5.03 years old; and in the early phase of caring for a child with SMID, the family would typically struggle with different needs and would have difficulties making decisions about the child's condition. It is very interesting that families in our study had higher family function as a whole and higher individual scores for QoL. On the one hand, it is easy to understand the hypothesis that there would be a correlation between individual QoL scores and individual recognition of family function. On the other hand, our findings indicated that family function as a whole, contributed to individual QoL, but not the individual family functions. In other words, the individual QoL depended on the recognition that the family functions as a whole, and this also includes oneself. If only one family member regarded their family function as high, his/her QoL would not increase. All family members needed to recognize that the family was functioning effectively and then individual QoL showed improvement. The current study revealed that in order to improve family members' QoL, we should not only focus on the individuals, but view the family as a whole. It is substantially important to know how each family member evaluates the family function as a whole.
For the Clinical Practice
Medical professionals should understand that caregivers tend to take burdens of care of their child with SMID in the family, and they had some problems physically or mentally. To reduce these burdens or resolve these problems, we should provide information about the support system of home medical care at each residential area, link them to utilization of home visit nursing care or bathing assistance service. Not only caregivers also siblings need to have a chance that they share their concerns and anxieties with others families of a child with SMID for example in a parent's support group. In order to improve QoL of caregivers we need to regard their family function and consider effective intervention at each family.
The Limitation of This Study
In this study the number of the participants was relatively small. Our participants were recruited by physicians and included only those who made regular visits to the hospitals for the SMID child. Therefore, it is possible that children with SMID and caregivers who did not visit a physician during the recruitment period and/or who did not share a trusting relationship with their physician (e.g., physician found it awkward to seek participation) were excluded from the participant group. While caution is required for generalizing the findings of this research, our results suggest that assessing family function and supporting family empowerment are necessary when assisting families with children with SMID.
Conclusion
Primary caregivers reported the burdens associated with the care of the SMID child and difficulties caused by their SMID child's growth. Siblings reported the anxiety of their future related with a child with SMID thought the number of data that they provided were less in this study. This report from siblings remains a matter of research for improving their QoL. And in our results of multiple regression analysis, QoL scores of parents were significantly correlated with participants' age and family FAD scores. Therefore QoL of parents is affected by their age, equals the years of experience caring for a SMID child and the recognition of family function as a whole. Thus, to improve family members' QoL, medical professionals should offer assistance and link them to local support services for reduction of their burden by aging. In addition, we should approach the family as a whole focusing family function per family unit.
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